.« lCAL ITEMB LI1NT

PROJECT: SRMS

SYSTEM: DAC SUBSYSTEM

e —————————— ASS'Y NOM 1 L AsS'y P/HY SITAOESUT —  sueet: _ 4
FHEA FMEA | maMe, aTy, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. 2 OR ACCEPTANCE
REF. SEV. oaawlus rér, AND oN 11 ATIONALE ¥
DESIGHATION CAUSE END 1TEM CRITICALITY SCREENS: N/A
260 1 PROCEED/STOP | MODE: - CANNO! ENTER OESICN FEATURES
SWITCH, CONSTANT AUTO poDE 1¢F | .ol AP oo
ary-4 PROCEED OR NOT IN ONE. If
ME 452-0102- siop IN AN AUTO TOGGLE SWITCHES USED ON THE DRC PANEL ARE HERMETICALLY SEALED,
7105 COMMAND MODE 3 AND OF A MATURE AND PROVEN OESIGN. THESE SWITCHES ARE I
£0 92020 IF FALLED IN COMMON USE ON THE ORBITER VEHICLE,
SHEET 2 CAUSE{S): PROCEED
1) POLE POSITION, THE SWITCHES ARE CONTROLLED BY ROCKWELL IMTERNATIONAL
FAILS IN SEOUENCE WiLL SPECIFICATION MC £52-0102 AND HAVE BEEN CUALIFIED TO THE
PROCEED OR START W1 THOUS REQUIREMENTS OF THES SPECIFICATION.
SToP COMMAND, ARM
POSTTION. VILL NOF STOP ELECTRICAL CONNLCTIONS TO THE SWITCH ARE ACHIEVED BY MEANS Of
AT PAUSE SOLDERABLE TERMIMALS.
(2) S/€ N POINTS. : _
PROCEED OR SEQUENCE WILL WIRING 10 SVETCH TERMINALS UTILTZES MICKEL PLATED CONDUCTORS
sToP CONTINUE EVEN WITH A POLYAMID INSULATION. SOLDERING OF THE NICKEL PLATED
CONTACTS. IF S1OP VIRE TO THE SMITCH TERMIMALS 1S CONTROLLED BY CAE PROCESS
SELECTED. SPECIFICATION PD 91059.
IF FAILED IN THE WIRING HARNESS [S DESIGNED TO BE CAPABLE OF SEPARATE
SToP POSITION, TESTING (FOR INSULATION RESISTANCE, DIELECTRIC STRENGTH, AND
AUTO SEQUENCE CONTINUITY),
WILL SToP .
WITHOUT A - MOUNTING OF THE SWITCH TO THE DSC PANEL 15 BY MEANS OF A 15/12
COMMAND. CANNOT MUT WHICH ENGAGES A TMREADED BUSHING ON THE SWITCH, A KEYED
START AUTD WASHER PROVIOES ROTATION RESTRALNT. AFTER INSTALLATION AHD
SEQUENCE. TORQUING, THE WUT IS STAKED TO THE PANEL BY A BLOD OF EPONY
ADHESIVE. A STAINLESS STEEL GUARD PROTECTS THE SWITCH LEVER
Eg&ﬂﬂ:ﬁﬂ(‘zn AGALNST DAMAGE OR IMADVERTENT OPERAT[ON. :
STOP CONTACT 18 ANALYSIS OF THE BASIC PANEL STRUCTURE HAS DEMONSIRATED THAY
$/C AND PROCEED THERE ARE NO RESONANCES IN THE WELEVANT VIBRATION FREQUENCY
SELECIED, THE SPECTRUM, THIS ANALYSIS HAS BEEN VERIFLED BY VIBRATION TESTING
ssotl:'s.ucz 'MILL OF THE DAC PANEL ASSEMBLY.
SEGIN AND
INHEOIATELY APPLICATION ANALYSIS HAS CONFIRMED THAT ADEQUATE ELECTRICAL
siop, STRESS MARGINS ARE ACHIEVED.
WORST CASE AT THE PART LEVEL, OUALIFICATION/CERTIFICATION TESTING IS
ceceeasaae OEFINED BY ROCKWELL INTERNATIONAL SPECIFICATION MC452-0102,
UNENPECTED THIS TEST REQUIREMENT INCLUDES: LWSULATLON RESLSTANCE
MOTION, AUTO DIELECTRIC STRENGTH,CONFACT RESISTANCE,RANDOM VIBRATION (48
SEQ, PROCEEDS MINUTES PER AX1S),1EAXAGE AT ONE ATMOSPHERE DIFFERENTIAL
WITHOUT PRESSURE, 10GGLE STRENGYN, FOR SWITCH OPERATIONAL CYCLES
COMMAND, REFER TO TABLE 13,
UNANNUNCTATED
CREM ACTLON ALL UNITS ARE SUBJECTED TO ACCEPTANCE TESTS WHICH INCLUDE
REQUIRED, PRE-ACCEPTANCE RUN- W, DIELECTRIC STRENGTH, ENSTALLATION
RESISTANCE, CONTACT RESESTANCE, ACCEPTANCE VIBRATION, SEAL
REOUNDANT PATHS TEST, VISUAL EXAMINATION,AND RADIOGRAPHIC [NSPECTION.
REMAINING
g N/A
W
il f
PREPARED BY: PG SUPERCEDING DATE: 11 SEP 86 — o DATE: 26 JUL 9) E1L REV: 1
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CRITICAL ITEMS LIST

PROJECT: SAMS

SYSTEN: HIC iUIIS\'SIEH
ASS'Y P/N: SHEET:

FHEA FMER | WAME, oTv, & | #AILURE MODE | FAILURE EFFECT HDMR 7 FUNC. A 1
REF. REV. pravline rér, AND oM 1 RATIONALE FOR ACCEPTANCE
DESIGNAT oM CAUSE END ITEM CRITICALITY SCREENS: N/A
260 1 PROCEED/STOP | HODE: CANNOT ENTER ACCEPTANCE TESTS
SHITCH, CONSTANT AUTO MODE 1F |  --ceeeniiilllL .
Qry-1 PROCEED OA NOT IN OME. IF THE HARDWARE ITEM IS SUBJECTED 70 THE FOLLOWING ACCEPTANCE
#E 452-0102- | g1op 1N AN AUTO ENVIRONMENTAL TESTS AS PART OF THE DEC PANEL ASSEMBLY,
7105 COMHAND. WODE
ED 92020 1F FAILED I O VIBRATION: LEVEL AND OURATION - REFERENCE VABLE 1
SHEET 2 CAUSE(S): PROCEED
(1) POLE POSITION, O THERMAL:  +110 DEGREES F TO PLUS 10 DEGREES F (2 CYCLES
FAILS IN SEQUENCE WILL - 9.5 HRS/CYCLE.)
PROCEED OR START NITHOUT
ST0P COMMAND, ARM THE DEC PANEL ASSEMBLY IS FURTHER TESTED AS PART OF THE RMS
POSIT IOK. VILL NOT SToP SYSTEM TESTS (1510 RNS STRONGBACK TEST AKD TP5S2 FLAT FLOOR
AT PAUSE TEST) WHICH VERIFIES THE ABSENCE OF THE FAILURE WODE,
(2} S/C IN POINTS.
PROCEED OR SEQUENCE MILL QUALIFICATION TESTS
S10P CONTINUE EVEM sesveevocsscasacsn
CONTACTS. IF STOP THE SWITCH ITEM HAS SEEN QUALIFIED FOR ORSITER USE. THE DEC
SELECTED. PANEL ASSEMBLY HAS BEEN SUBJECTED 10 THE FOLLOWING
CUALIFICATION TEST ENVIROWMENTS.
IF FAILED IN
STOP POSTTION, O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 1
AUTO SEQUENCE
H“ﬁﬁ 0 SHOCK: 206711 S - 3 AXES (6 DIRECTIONS)
COMMAND. O THERMAL: 130 DEGREES F 10 -29 DEGREES F (12 HAS PER
START AUTO CYCLE) (6 CYCLES)
SEQUENCE.
0 WMIOLIY: 95X (120 DEGREES F TO B2 DEGREES F CYCLE IN
FOR CAUSE (2): 18 %NS) 10 CYCLES TOTAL, .
ENCEPT WHEN
STOP CONTACT IS 0 ENC: MIL-SID-461 AS MODIFIED BY SL-E-0002 (VEST
$/C AND PROCEED CEO1, CE02, CEOS, 301 {C/AC), CEO3, cSOd
SELECTED, THE (ocshey, clo2, chos, meo2 (s/u}, rsol, wsos,
SEQUENCE 'WILL nS04)
GEGIN AND
INHEDIATELY
siop. FLIGHT CHECKOUT
WORST CASE PDAS OPS CHECKLIST (ALL VEMICLES) JSC 16987
UNEXPECTED
MOTION, AUTO
SEQ. PROCEEDS
WLTHOUT
COMMAND.,
UNANNUNCIATED.
CREW ACY10M
REQUERED.
REDUNDANT PATHS
REMA LM ING
H/A
PREPARED BY: HEWG SUPERCEDING DATE: 11 SEP B6 APPROVED BY: DATE: 24 JuL 9t L REV: 1

RMS/D&C - 65



CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM:

SC SUBSYSTEM
Ass'¥ p/NT

ettt el ASS'Y NOWENTLATORE: BEC AU SHEET: _ 3
FMEA FMEA | wAME, ofY, & FAILURE MODE FAILURE EFFECT HUk . TUNC, RATIONALE FOR ACCEPTANCE
REF. REV. oraulNG =fF. AND o 1
DES | GNATYON CAUSE rEp ITEN CRUPICALITY SCREENS: N/A
260 1 PROCEED/STOP MODE ; LolikUT ENTER QAZINSPECT HONS
SWITCH. CONSTANT |, AURO MODE EF | sesscesaseneas
ary-1 PROCEED OR NOF 1N OHE. IF
HE 452-0102- stoP p N AN AUTO HERMETICALLY SEALED TOGGLE SMITCHES ARE PROCURED Y0 ROCKVELL
7105 COMMAND MODE ¢ SPECTFICATION MC452-0102, ROCKWELL PART MO, ME452-0102----,
ED 92020 IF FAILED IN OUALIFICATION AND ACCEPTANCE JESTING OF SWITCHES IS PERFORMED
SHEET 2 CAUSE(S): PROCEED 10 R.1. SPEC. NC452-0102.
(1) POLE POSITION,
FAILS IN SEQUENCE WILL NECEIVING TWSPECTION VERIFIES THAT SWITCHES RECEIVED ARE AS
PROCEED OR START WETHOUT IDENTISIED IM THE PROCUREMENT DOCLMENTS, THAT NG PHYSICAL
$T0P COMMAND, ARM DAMAGE HAS OCCURRED YO SVITCHES DURING SHIPHENT, THAT THE
POSI T10M, VILL HOT STOP RECEIVING DOCUMENTS PROVIDE ADEQUATE TRACEABILTHY INFORMATION
) s/c glmgsz AND ACCEPTANCE TEST DATA IDENTIFIES ACCEPTABLE PARTS,
PROCEED OR SEQUENCE WILL PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
S10P CONTINUE EVEN APPROPRIATE T0 THE MANUFACTURING STAGE COMPLETED. THESE
CONTACTS. ;El:‘l:('l:l’ INSPECT IONS |NCLUDE,
. COMPONENT MOUNTING TO FROMT PANEL INSPECTION, SOLDERING OF
tF FAILED 1N WIRES TO SMITCH CONTACTS, WIRE ROUTING, STRESS RELIEF OF VIRES
STOP POSITION, ETC., OPERATORS AND INSPECTORS ARE TRAIMED AD CERTLFIED 10
:‘:’{E :Eousncz NASA'NHB 5300.4(3A) STANDARD, AS MODIFTED BY JSCOBBOOA,
[+ .
VITHOUT A PRE-TEST INSPECTION OF DAC PANEL ASSY TNCLUDES AN AUDIT
COMMAND, CANNOT OF LOVER TEER INSPECTION COMPLETION, AS BUILD COWFIGURATION
START AUTO VERIFICATEON 10 AS DESIGN ETC. (SPAR/GOVERMMENT REP, -
SEQUENCE. MANDATORY INSPECTION POINT)
FOR CAUSE (2)3 A TEST READINESS REVIEM CTRR) WHICH INCLUDES VERIFICAYION OF
ENCEPT WHEN TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPWENT CALIBRATION/
$10P CONTACT 18 VALIOATION STAfUS AND HARDUARE CONFIGURATION 1S COMVENED BY
$/C AND PROCEED QUALITY ASSURANCE IN COMJUNTYTION MITH ENGINEERING
SELECTED, THE RELIABILITY, CONFIGURATEON CONTROL, SUPPLIER AS APPLICABLE
SEQUENCE WiLL AND THE GOVENWENT NEPRESENTATIVE, PRIOR TO THE START OF ANT
‘Eﬁéglﬂgu FORMAL TESTING (ACCEPTANCE OR QUALIFICATION),
S10P, ACCEPTANCE TESTING (ATP) INCLUDES AMBIEMT PERFORMANCE,
THERMAL AND VIBRATION VESTING, (SPAR/GOVERNMENT REP. -
WORST CASE MANDATORY INSPECTION POINT).
UNEXPECTED INTEGRATION OF DEC PANEL, REC, THC AMD MCIU, INSPECTEONS ARE
HOTION, AUTO PERFORMED AT EACH STAGE OF INTEGRATION, WHIEW INCLUDES
SEQ. PROCEEDS GROUNDING CHECKS, INTER CONMECT CABLE VERIFICATION, CONNECTOR
E&Hﬁ{. IMSPECTION FOR ENT OR PUSHBACK CONTACTS ETC,
UNAMMUNCEATED . SUB-SYSTEM PERFORMANCE TESTING (ATP), INCLUDES AN AMBIENT
Eggl:glw PERFORMANCE TEST. (NARDATORY INSPECTION POINT).
SRMS SYSTENS INTEGRATION, THE INTEGRATION OF MECHANICAL ARM
‘ REDUNDANT PATHS SUGASSENBLIES AND THE FLIGHT CABIN EOUIPMENT TO FORM THE SRNS.
' REMAINING INSPECTIONS ARE PERFORMED AT EACH PHASE OF IWSEGRATION WHICH
--------------- INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
N/A INTERFACE CONNECTORS FOR SENT OR PUSH BACK CORTACIS ETC.
SRMS SYSTEMS JESTING - STRONGBACK AND FLAT FLOOR AMBIENT
ggvlz:?gmuce TEST. (SPAR/GOVERNMENT REP. - MANDATORY INSPECTION
PREPARED 8Y: urug SUPERCEDING DATE: 11 SEP B4 APPROVED BY: DATE: 26 JuL 91 CIL REV: 1
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CRITICAL ITEMB LIBT

PIIU.IECI SIIHS

ASS'Y

oMERTLXTORES DEC_PANEL

SYSTEM: DAC SUBSYSTEW
ASS'Y P/R: SHEET:

—4

FHEA
REF.

FMEA
REV.

NAME, OTY, L
orauing rér.
DES [GNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
: o
END ITEN

RATIONALE FOR ACCEPTANCE
SCREENS: N/A

HOWR / FUNC,
"
CRETICALITY

280

PROCEED/STOP
b1

QIr-1

ME 452-0102-
7105

ED 92020
SHEEY 2

HODE ¢
COMSTANT .
PROCEED OR
S10P t
COMMAND .

CAUSE(S):
(1) POLE
FAILS IN
PROCEED OR
sToP
POSITION.

(2) S/C Iw
PROCEED OR

sS10P
CONTACTS.

CANNOT ENTER
AUTO MODE IF
HOY IN ONE. IF
IN AN AUTO
HODE :

IF FAILED IN
PROCEED
POSTTION,
SEQUENCE MILL
START MITHOUT

SEQUENCE WILL
CONTINUE EVEN

IF SToP
SELECTED.

1F FAILED 1N
STOP POSITION,
AUTO SEQUENCE'
HILL sTOP
MITHOUT A
COMMAND . CANNOT
START AUTO
SEQUENCE.

FOR CAUSE (2):
EXCEPT WHEM
$T0P CONTACT 18
$/C AND PROCEED
SELECTED, THE
SEQUENCE WILL
BEGIN AND
IMMED JATELY
st

WORST CASE
UNEXPECTED
MOTION. AUTO
SEQ. PROCEEDS
W1THOUT

COMMAHD .
UNAHHUNCIATED.
CREW ACTION
REQUIRED.

REDUNDANT PATHS
IENMII ING

FAILURE BISTORY

THERE HAVE SEEN WO FAILURES ASSOCTATED WETH THIS FAILURE
MODE ON THE SRMS PROGRAM.

PREPARED BY:

REWG

SUPERCEDING DATE:

11 SEP BS

APPROVED BY: DATE: 24 JuL 91 CIL REV:
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CRITICAL ITEMB LIuTY

PROJEL | - SRMS

ASS'y MruENTIATORE: BEC PANET

SYSTEM: DAC SUBSYSTEM R
assty p/H STYEOEIDT

S

THEA N ooy, & FAILURE MODF | rAILURE EFFECE HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF, REV, winG rfs, AND o 13
S GNATION CAUSE END ETEN CRITICALITY SCREENS: N/A
280 1 PROCEED/STOP | MODE: CANNDT ENTER OPERATIONAL EFFECTS
SULTCH. CONSTANT AUTO MODE BF |  —eelillilllllllld
orY-1 PRICEED OR NOT 1N ONE. If
ME 452-0102- SToP IN AN AUTO 17 FAILURE OCCURS PRJOR TO EHTERING AUTO MODE, CANNOT ENTER
7105 COMMAND , HODE s MODE. IF FAILURE DCCURS APTER ENTERING AUTO HODE
€0 92020 IF FAILED IN THE PROCEED/STOP SWETCH WILL WOT STOP THE ARM. THE SEQUENCE
SHEET 2 _CAUSE(S): PROCEED WILL STILL FOLLOW ITS PREPROGRAMMED PATH UNTIL THE DESERED
(1) POLE POSITION, ENDPOINT 1S REACHED.
FAILS IN SEQUENCE WILL
PROCEED OR START WITHOUT CREY ACTION
sTop COMMAND., AR PR
POSITION. VILL NOT SiOP
AT PAUSE APPLY BRAKES INSTEAD OF THE PROCEED/STOP SMITCH TO STOP THE
{2) s/c In POINTS, ARM. .
PROCEED OR SEQUENCE WILL
sTop CONTINUE EVEW CREM TRAINING
CONTACTS, If S0P PRI
SELECTED.
APPLY BRAKES IMMEDIATELY AFTER
1F FAILED IN THE ARN DOESN'T RESPOND PROPERLY TO COMMANDS.
STOP POSITION,
AUTD SEQUENCE HISSION CONSTRAINT
dILL sToP | eeeeeeeceeaeaaao.
WITHOUT A ot
CONNAMD . CANNOT DMLY ENTER AUTO WODE IMMEDIATELY PRIOR 10 SELECTING PROCEED.
START AUTO CREY SKOULD NOT ENTER ANY AUTO MODE UNLESS THEY KNOW EXACTLY
SEQUENCE. WHAT TRAJECTORY IT WILL TAKE AND ENSURE THAT THERE ARE NO
0BSTACLES IN THE PATH OF THE SEOUENCE. IF ARM DOES NGT
FOR CAUSE (2)1 RESPOND PROPERLY 7O COMMANDS, APPLY SRAKES.
ENCEPT WHEN
STOP COMTACT IS
8/C AND PROCEED
SELECTED, THE ONRSD OFFLINE
SEQUENCE WILL
SEGIN AND
INNEDIATELY EXERCISE DAC PANEL PROCEED/STOP SWITCH
sToP. VERIFY BITS IN MCAU/DAC PANEL DATA BUS
WORST CASE OMRSD ONLIME INSTALLATION
UNEXPECTED
MOTIDN, AUTO HONE
SEQ. PROCEEDS
witHout OMRSD OKLINE TURNAROUND
oD, | eeeeeeeeceeceiililll
UNAKNUNCIATED.
CREW ACTION EXERCISE DRC PANEL STOP/PROCEED SMITCH
REQUIRED. VERIFY CORRECY DATA BITS
REDUNDANT PATHS
REMAINTNG
nIA
PREPARED 8Y} HEUG SUPERCEDING DATE: 11 SEP 84 APPROVED BY1 DATE: 24 JUL 91 CIL REY: _t
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